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Introduction 

As language teachers, we have already realized that teaching English as a foreign or second 
language requires lots of efforts in helping the learners grasp the skills of the English language 
which are listening, speaking, reading and writing, especially in early stages. Each skill in turn, 
requires special approaches and techniques towards an achievement which is the main goal. In the 
process of teaching and learning, we have noticed that the non - native speakers due to certain 
• cross - cultural problems come across some supersegmental features such as that of stress, 
accentuation, intonation, rhythm and enunciation. In such cases, teachers who do not have access 
to native speakers, resources, especially in remote schools, have to be provided with standard 
dictionaries in addition to the short or long term seminars or workshops. 

Since the main objective of teaching English is based on communicative approach, there are 
required lots of persuasive methods through which a learner can easily acquire the language. The 
first skill which is based on listening, should follow the same process when we used to grasp our 
native languages. Speaking is the second skill which can be transferred to learners through simple 
repetition drills either directly after the teacher or, listening to the voice of a native speaker on a 
cassette player. In schools where a language lab or an internet set is available, such a skill can be 

improved to a considerable extent. 

Reading is the 3'"' skill which can be improved through the recognition of letters first and then 
simple words by making use of flash cards, and this skill will of course, pave the ground for 
writing words, sentences and paragraphs later on Reading can be made more enjoyable and 
rewarding when the learners find out how much of the text has been understood. That is, learners 
should be exposed to the type of structures with which they are familiar. Such a strategy will 
gradually lead to speed reading which is the ultimate goal. 

The last skill Js writing which in turn, requires much practice in writing and rewriting the 
patterns and exercises in the learner's textbooks and workbooks. Collecting and correcting the 
written classwork or homework also proves helpful in the improvement of the learners writing 
skill. Their mistakes should be jotted down and discussed, first in unision, then in groups/rows and 
later on, individually. 
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With respect to the English textbooks, there was launched a survey as a result of which it was 
discovered that the Afghan admin staff in primary as well as in secondary schools have been using 
various textbooks under different titles in different localities -(see appendex). To harmonize the 
English program for a better result, the classification proposed below, can prove conclusive: 



Intercom 1 : ( 1 8 Units 1 78 pages) 7*'^ grades 1 half 

Intercom 1 : (18 Units 178 pages) 8*'' grades 2"'' half 

Intercom 2: .. (15 Units 172 pages) 9*^' grades TVhalf 

Intercom 2: (15 Units 172 pages) lO"' grades 2"'' half 

Intercom 3: (24 Units 190 pages) 11^'' grades complete 

Intercom 4: (24 Units 1 90 pages) 1 2*'' grades complete 

( 



Each of the above textbooks, in addition to the patterns for practice, role play for habitation, 
tests for consolidations, is accompanied with a workbook which further reinforces the basic skills 
, as well as the grammatical structures to a possible extent. As the lessons and units are organized in 
considering the spiral approach, they gradually lead the learners towards the English Language • 
step by step. 
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The Objectives of the English Language Program 
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A. General 



When students complete the required English textbooks in a high school, or any other 
educational institute, they should be prepared to make use of the basic skills and other grammatical 
structures for the promotion of their level of education from one level to another one efficiently. 
By having acquired such a qualification, they will be apt to play active role when exposed to 
render an official or non - official social service in the fields of their choices such as that of. 
medicine, engineering, agriculture, ^veterinary, social studies and similar others. 



B. Specific 

Students, after the completion of^^the required courses in the English language should 
be able to, 

• Master the basic English Language Skills and other grammatical structures to a possible extent. 

• Enhance their scope ofknowledge by referring to various references 

• Develop their fields of specialization for the welfare of human beings 

• Establish liaison between English and other subjects 

• Become self-sufficient reader by making use Of the mass medm 

• Get prepared in accordance to the needs and demands for social progress 

Method of Teaching 

In teaching English as a foreign language, the steps jotted down below, will prove quite 
effective in the process of teaching and learning situations. 

A. Aural - oral Drills 

B. Substitution drills 

• 1 . In unision/chorus 
2. In groups / rows 

a. Vertically 

b. Horizontally 
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3. Individually 

C. Observation 

D. Discussion 

E. Questions and answers 

F. Role -play , 

* 

Teaching - Aids 

A. Classroom Objects / Pictures 

1 . Within the classroom 

2. Within the school system 

3 . Within the environment 

B. Flashcards 

C. .Flannel board 

D. Charts 

E. Teaching clock/s 

F. Cassette/s with a cassette player 

G. Maps 



Time Duration 

It ranges from (40 - 45) minutes on the basis of the changes take place during the seasons 
of the year: 

Weekly: 3 periods 

Months: 12 periods 

Annually: (Academic): 96 periods 
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7'*^ and S"' Grades 

After the completion of the textbook designed to be taught for the & 8* grades, students 
should be able to: 

• Ask about locations and directions fluently 

• How to give a piece of advice clearly 

• How to use irregular plurals in their right positions 

• Express themselves about aches, pains and weather properly 

• Use prepositions in real situations properly 

• Memorize and spell the names of the days of the week and months of the year 

• Collect/gather information from a reference properly 

• Make use of the units of measurements in social services properly 

• Count and spell the numbers from 1 1 1 - 99, 999 

• Give and receive directions/instructions properly 

• Explain math and other problems sensibly 

• Accept or reject invitations and requests properly 
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Intercom - 1 



Table of Contents 



Alphabet letters 

Greeting and self - introduction 

« 

Identifying and introducing people 
Present tense with Be: 
singular and plural forms 
Demonstrative: This and That 
Numbers, days, weeks & months 
Yes/No short answers ^ 
Prepositions in and at 
Making suggestions and giving 
excuses 



18 Units & 178 Pages 
(7'%nd 8'^' grades) 

— Expressing likes and dislikes 

— Requesting assistance ' 

— Describing the weather 

— Explaining math problems 

— Possessive pronouns 

— How much and how many 

— Asking and telling the time 
Sharing personal feelings 

— Possessive adjectives 

— How to make a phone call 

— Names of colors 



Present continues structures 
Have to + verb structures 
Talking about abilities 
Subject and object pronouns 
Writing a friendly letter 
Giving personal information 
Asking for clarification, location 
and repetition 

Identifying the articles: a, and an 
Identifying countable and 
non - countable nouns 
The singular and plural forms of 
nouns 

Information questions 
Ordering food in a resta'hrant 
Accepting and refusing invitations 



— Simple past with to be and to do: 

— How to write a postcard 

— Vocabulary 



Iiitercom--2 



9"' and 10'" Grades 

After the completion of the textbook designed to be taught for the 9^'' and 10^'' grades, 
students should be able to: 

• Talk about the daily news fluently 

• Ask for advice and make suggestions and comments 

• Discuss prices and values of certain items properly 

• Express agreeing and disagreeing matters reasonably 

• Request information based on the patterns properly 

• Accept or refuse invitations reasonably 

• Read the newspaper headlines with fluency 

• Interview his/her classmates fluently 

• Talk about weights and heights properly 

• Give excuses based on the patterns presented in the textbook 

• Make an effective plan for a small or pilot project 

• Ask for confirmation 

• Describe and discuss present or past events fluently 
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Intercom - 2 



Table of Contents 



18 Units & 178 Pages 
(9* & 10* grades) 



Asking about locations 



Asking for directions/ information 
Requesting clarifications/directions 
Giving advices 

Filling out personal information 
form 

Structures with my and how much 
Demonstrative adjectives 
Irregular plurals 
Singular possessive ('s) 
WH- questions + to do 
Have/has structures 
Prepositions 

It as subject in weather expressions 
Weather glossary 

Questions with how plus adjectives 
Possessive adjective its 
Numbers: 11 1 - 99999. 
Talking about the past 
Irregular verbs 
Making suggestions 
Complaining 
Questions with how after 
Plural possessive (s') 
Household chores, schedules, 
phone numbers 



Once, twice.... Times a week 
personal letters 
Past tense irregular verbs 
Expressing likes and dislikes 
Interpreting hdp - wanted ads. 
Role playing an interview 
Writing a letter of application 
Talking about languages 
abilities 
Direct object it 
Preparing a resume 
Had to (past obligation) 
Object pronouns 
As . . . as possible 
Expressing wishes and hopes 
Expressing probability 
Comparing form of adjectives 
Expressing personal opinions 
Who as object, wish with could 
Time expressions 
Exclamation: what a / an ... . 
As ... as 

Indefinite pronouns: one and 
ones 

Parts of the body 

T.V. schedules and'interview 
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— Obligatory and optional 



— If clauses 



— Requesting / offering assistance 



structures 



— Asking for confirmation 

— f*olite requests 

~ Sports vocabulary 
Vocabulary 



Intercom -3 

11''' grade 



After the completion of the textbook designed to be taught for the 1 1 ' grades, students 
should be able to: 

• Talk about the daily news fluently 

• Ask for advice and make suggestions and comments 

• Discuss prices and values of certain items properly 

• Express agreeing and disagreeing matters reasonably 

• Request information based on the patterns properly 

• Accept or refuse invitations reasonably 

• Read the newspaper headlines with fluency 



Interview his/her classmates fluently 

Talk about weights and heights properly 

Give excuses based on the patterns presented in the textbook 

Make an effective plan for a small or pilot project 

Ask for confirmation 

Describe and discuss present or past events fluently 
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Intercom - 3 

Table of Contents 
14 units and 176 pages unit 1-14 



(11^*^ grades) 



Questions with why (to + verb) 
How to express reasons 
Result clauses 
Using classified ads 
Discussing prices and values 
Asking for advice 
Making suggestions 
Agreeing and disagreeing 
Questions with how long 
Time expressions 

Learn to + Verb: become past tense 

Making use of TV-. Schedules 

Making plans for the future 

Talking about the past 

Will in statements/questions and 

short answers 

Past tense irregular verbs 

Describing T. V. news 

There was and there were 

Past continues statements and 

questions , 

Clauses with when and while 

The use of do as an emphatic 

word 

Adverbs of frequency with be 
It's + adj. + to + verb 
Indefinite pronouns; something, 
anything, nothing, irregular plurals 
Talking about dental care 
Interviewing a classmate 



Discussing problems 
Suggesting solutions 
should in affirmative and 
negative statements 
talking about weight/height 
Giving excuses 
Explaining a problem 
Too + adj.+ to + verb 
Too + adj. + for + obj. 
Prepositions 

Ordering or offering food 
Accepting and refusing 
invitations 

Comparative adjectives 
Some + count / non - count 
nouns 

Using some and any 
Filling out an application 
Statements with common 
auxiliaries 
' Communications based on 
wedding 

The use of get with adjective 
and noun 

How to describe people, thim 
and places 

How to discuss travel plans 
Verb + to + verb 
Indirect obj. + direct obj. 
Agreeing / disagreeing 
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— . Offering and accepting food 

— The use of either, about to , a 



Questions with whose 
Comparative form, of adj : 
more/less 

Neither + verb + nouns 
Question with which and some 
Irregular verbs in past tense 



little, and a few, much and 



many 

— How to till a hotel form 

— How to find a route on a street 



map 

— How to make a. plan 



statements 



Verb + -tion = noun 



Intereom - 4 

1 2^^ Grades 



After the completion of Intercom - 4 designed to be taught Ibr 12"' grade, students should 
be able to: 

» Compare objects of different sizes properly 

► Express their agreement/disagreement or an opinion fluently 

► Usetag- questions with to_M. and Jojdo 

' Make a plan for a weekend and describe an ability 
Make grammatical structures based on may and might 
Use the prepositions introduced through out the textbook properly 

Make grammatical structures on the basis of adj. + noun + to + verb 
Make a request or borrow something 

Offer an assistance and give personal information 



Use the grammatical structure based on how long and personal preferences 

Make grammatical structures based on be + locations + -ing phrase 

Make sentences based on present perfect structures 

Express their feelings based on surprise, likes and dislikes 

Make grammatical structures based on various tenses introduced in the textbook 
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Intercom - 4 



Table of Contents 



14 Units & 179 Pages 



(12* grades) 



Comparative and superlative forms 
of ad jectives 
Situations based on 
agreement/disagreement 

ii 

Giving opinions about a subject 
matter 

Tag - questions with to be and _to 
do verbs 

Discussion on making a plan for a trip 
How to borrow something from a 
friend 

How to request/offer on assistance 
How to give personal information 
How to talk about personal 
preferences 

How to use reflexive pronouns 
How to express personal opinions 
How to talk about past experiences 
How to explain a problem 
How to confirm a statement 
Present perfect statements with yet 
and already 

Present perfect questions with 
every and would 

Discussing some alternative points 
Checking for an information 
How to describe a plan 
How to express a surprise 



— How to make execuses 

— Present perfect questions with yet 

— *it clauses indicating future tense 

— Argument based on dissatisfaction 
for a point of view 

— Talking about holidays and holiday 
customs 

— Present perfect tag questions 

— Whpre to use th possessive 
pronouns 

— Role - playing a job inteiyjew 

— Explaining about locations 

— Separable and inseparable phrasal 
verbs 

— How to fill a job application 

— How to make use of classified ads 

— Grammatical structures based on 
another , others and. the other 

— Grammatical-structures based on 
think , hope , guess : affirmative and 
negative short answers 

— Talking about past habits and 
comparing jobs 

— Preparing to look for a job 

— Describing abilities and 

< 

experiences 

— Role - playing an interview 
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BEFARe 



Basic Education/or A fghan Refugees " 
UNIV. T 0. Box 1481, 8 Talara Road, 
Raha(-Ahad. Peshawar, Pakistan 
Telephone: 840631 



No part of this publication 
May be produced in any 
form or bv any mean yviihout 
the prior written permission 
o/GTZ - BEFARe 



Present perfect continuous: used 
to 8l didn't use to 
Discussing job qualifications and 
experience 

Writing a business letter 
Structures based on: enough + noun 
Structures based on: will and 
won't have to 



— Schedules: Classes & Cultural 
events 

— Expressing agreements and 
reservations 

— Discussing job qualifications 

— Conversational expressions based 
on adjective/ adverb+enough 

— Compound modifiers 

— Writing formal and informal letters 
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(SOLIDS)' *' olcuU , 

((, \se:s) . 

(RESTAND.MOTIOM OjC- 
\ ELOC ITV AND ITS IMTS) -l^jO^Ujl C 

'(VFXTOR) - 

Ql \NT1T\ OF A V ECTOR) " JjJu* ^S^j J • 
(KINDS OF VECTOR) ^^J^ ji^j J . 
(FQI AL V ECTORS) ^jj^^^j iSj\ . * 

OPPOSITE V ECTORS 




( 




( TRANSFE R OF A V ECTOR) JU-:! jj^j J • 
(ADDITION OF VECTORS) d^^^J>jjj:^j J • 

(FORCE) »j3 

( REPRESENTATION A FORCE) ij^ ^ • 

(WORK) J 
UNITS OF WORK iujXa^j i • 

(ENER(.V) tiLi^^i 
DNi rS OF FNERCY ^Lj ^j^l j , 



(CEN l KROi (.RA\ IT\ ) Jjj J _ 

• J>^>i-*-« jC* ^ — • 

(I-QI ILIBRUM) JjUu _^L-*.\ _ 
(ST XBLi: [-Ol llJBRitM, JjLj'ojIjuL . 
( I NSTABLR KQI ILIBRHM) JjL*: •jIuuLU . 
M-l TRALI-QI ILIBRRM JjUj 4^,1^1^. 
SIMPLFMACHINES «0>^L djU : 

<^^■CI^A^Ic^L.^D^A^TA(.D ^-^^U^ i^^^u ..L- 

(KINDS ()F XU( H,NfA, 4i^j^>^U..L- . - 

f.M I- C-HA.Mr.\L AI)\-A.NTA(;K of LE ^'ER) J^^jSZiLS^ J * 

!l.N( LINED PLANE) jJLL. . 

(IM LLE^ )■' VLi. J . 

(FIXED PLLLE\ ) » J. c^U , 
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I DENSITY ) cJltS - 
<RELAri\E DENSITY ) ajj ^j^^in^ , 
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PRFSSl RE) 



(PRESSl KF IN LlQl IDS) ' .^Lii jiLuU j 

(!'AS( AL-S PRINC IPLE) JKL-L /. 

(PRFSSl RE IN (;a.SES) ( T-n^Lii jil'U. . 
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«)(} AN TITV AN!) FEMPERATl RE OF HEAT) -U,jq,I^Jjblai.t3,l^ j 

(FAHREMIEIT THERMOMETER) ' ■ c-UljU j > 




(( FLSIUS THERMOMETER) ■ ■ ^y^jt^ j* 

( INTERC ON VERSION OF TEMPERATURE SC ALES) 
'TRANSFER OF HEAT) ^j^' JjuUi ^Jj»l ^jl^ j 

(TRANSFER OF HEAT IN SOLIDS) 

(THERMAL EXPANSION) i,L-uil\pjl^ 
ITHER.M.XL EXPANSION OF SOLIDS) i^)]oi^\ ^Zijl^ ^IjuU- J , 





I 






\l)l)iTI()\ I * ^ 



J 



«• 



. i^^) J»L-it >L»U J . 

(THERM AL rXPANSION OF LIQITDS) 
(11 1F.RMAL EXPANSION OF GASES) 

' ' (HY DROSPHERE) ^^jj^U • 

( LITHOSPHERE) 
(ATMOSPHERE) j-i-o^l . 




(ATMOSPHERE LAYERS) ajj^ -> - 

(TROPOSPHERE) ^^Ju^jJjJi ., 
(STRATOSPHERE) ^^JL^Ji^j^ . 
(IONOSPHERE) . 

. ( r- r- n (atmospheric pressure) jLtj^^i j - 
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(REFLECTION OF SOI ND) . ^^KjuI J , 
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' (LAWS OF REFRACTION) (>-Ji^ jL-5l| j jti» J - 




iL-t i\ (CONCAVE LENSES) ,sr*^ C^J^i 
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(FLFCTRO STATIC S) 0^1— J j ^-a^^ iS^J^ 
• -bO^' li-i' i^-''- (STRUC TUUi-.OF ATOM) jUli-L- j.Jjl j - 

irn \R(,i\(; b\ indi ction) iJi j tl>. ■■^pi — ^' ■> - 

( FXFXTROSCOPES) - 

^-^^ ^ ^^j^ ^. is^ ^ - 

(FLFCTROSI ATIC POTENTIAL) (^}JLli-l JLJJ>^ J - 

( TAPACITOR ) U { CONDENSER \ j^4:S - 
(CAPACITY OF A CAPACTTOR) oJ»>^^J - 

( KIMDS OF C ONDENSER) 4jj)j^ ^^icTj - 
( FIXED C ONDENSER) ^^c-ll . 

MOVABLE CONDENSER j^^JJjtl. . 
(ELECTROSTATIC POTENTIAL) oUl->.l JL-Ju^. J jl Jt-^ - 
(ELECTRIC CI RRENT) ok>*' (j^. » ^'"■^V^ AjJ 
(CONDUC TORS AND INSULATORS) ^j-i-->. t^jU _ 

•••••• 

(AC) o^-i; — ^ VJ^J' cDC)j4-iL-. - 

(DIRECl CURRENT AND ALTERNATINC; C URRENTVAC) 

( I^EIjISTaNCE ) cX4j( i, _ 

(OHM'S LAW) a>>l3 J - 

(RESISTANC ES IN SERIES) ^Ijj J ' ' -Si 4p>>-jl^ J - 
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(RESISTANCES IN PARALLEL) ^ j _ 

(SHORT CIRCUIT) «;j5^ ^^Ls « 

-Sb Okr*- J - 

(SIMPLE ELECTRIC CEI L) ojL-j _ 

UilNETIC) ^^^^JsLli-* ; <L>-^ 4-4.-.>jJ 

■;NETIC POLES) (Jbjsy ) J • 

(MACNETiCEIELD) <,.L- 
(MAGNETIC MATERIALS) jjj^ 

:> OF THE EARTH) . 
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(TRANSFORMER) r u,^ ^ ^.J: -.Jj _ 
(ELECTROMAGNETIC) ^^^^Ll^jj^^l : «Li^ -L^j^^JLiL 
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(RIGHT HANI) RULE) (u>li^^^ Ji c:-^ O^r^ ^OJl j 

(LEF! HANI) RULE) o^V 
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(J()ui,f;.s LOW) u>l3 jjj J 

,ir.l-.f ^ oU^ J 
(AMPERF.) .-—I 
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(VOLT) cfJj 

(OHM) 

(WATT) 

(MOVING COIL GALVAINOMETER) ^ Jtyt^jJ JjIT JJ>ou j 
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(MEASUREMEN r AND ITS IMPORTANCE) 

(F.p.S) jj\ (ivi.K.S).(C.G.S) '"^''jr^ • : o ' 

• ' a' ' '1 ■ " 

(FUINDAMUVTAU iJASlC AMI) I)ER1\ E I) UMTS) 
MEaSUREMI N I IINSTRUMEISTS .Jfy/',j\j^\ ^ - 

♦ 

-.MICROMETER! \i-«,5lU. 



i VE. R N I E R CA E i P E S 1 • j . 
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(SPIIAERC) METER) 
(MASS AND WEIGHT) UoJ - 

rSCALARS AND VECTORS) jjSijJ^J^^ : ^-^J^ 

PAl^ALLEL \ ECTORS ^JjS^j i/j!>- . 

EQUAL VECTORS ^^jjf^j tpL-. • 

OPPOSITE VECTORS d^jjy^J -jLol* . 

TRANSFER OF A VECTOR J • 

R ESU LTANT OF TOW VECTORS -Lci>*-JK^ SO^S^J •> • 
ADDING MORE THAN TWO VECTORS JiiJJtK'J 3^ ^ • 

(RESOLUTION OF VECTORS) 





^ 4j9JL>-l^jl ( (FORCE) ) djB t 
' liEPRFSLNTATlON OF FORCE ^ J • 

- • 
» 

INTERFERENCE FORCES ^ji - 
( RESULTANT OF TWO FORCES ACTING TO AN ANGLE) 




. ;^juL JJ-»-^, ^:<>^ f y tf ji -> 

« • • • 

(RESOLUTION OF A FORCE UPON TOW COMPONENTS 

(FRICTION FORCE) JkLk-dl J 

J ^ AjjjJ y (MOMENT OF A FORCE) <^ 

(THE PRINCIPLE OF MOMENT ) Oj^^ ^^J*'^* 
(CENTER OF GRAVITY) (-b^ - I ) ^'^6^^ • 




FINDING THE CENTER OI- GRAVITY. J/^d-j^ j J_i' 

(EQUILIBRnjM) JjLj,: _ 

• • • 

(STABLE." UIVSTABEE AND NEUTR \L EQUlLIi^RlUM ) 

)RK. POWER AND ENERGY) (ij^ljloip tjl^t ^Uj^ 

(WORK) . 

(ENERGY AND ITS UNITS) ^ j-J m _ 

(MECHANICAL ENER(;Y) (^j^l ^JuLis-^ . 
(KENITIC ENERGY) ^ jjjl -^s- * 
(POTENTIAL ENERGY) j^-j,) JLjjuy * 
(SIMPLE MACHINES) 4l)J.uJaLa djLj : ^ .^ j 

(LEVERS) f^f,, _ 
. JjL_«j J — *^ (J**]; • 

(MECHANICAL ADVANTAGE) 

I< I N DS O F L EVE RS ^ ^ j , 

(PULLEY. c"^)^_^. 
(FIXED PULLEY) Cub . 
(MOVABLE PULLEY) ^ J^>cu L jljl , 
(MECHANICAL ADVANTAGES ^A^j^iliUw* * 

•4 

(EFFICIENCY) o-iP> ,-^U J ♦ 




. - ^ > I 




ilNCLllNtDSURFACi:) Uj^aLL* 



iWUFF.L AND AXLE) jj>^j\tA - 
(WEDGE AND SCREW) jl _ 
SCREW JACK 
i DENSITY) CliliS^) ^L"i 

. ^^^40>l^^jl ( DENSITY ) cili^ _ 
(RELATIVE DENSITY) jj^ ^,>-xi,-. b cJU/^^ 




m 

(UNITS OF DENSITY) oiliT j 

SOLID DENSITY J^gcil^>jA-->-ja-«L. J 
FLUID DENSITY ciliT J JtLwU J 

(MEASURING THE DENSITY OF AIR) Jj^^^U^ ciLiS^1>A j 

(UNITS OF PRESSURE) -Gjjo-ljuLii Jjl (PRESSURE) jLii _ 

^5 — ri)L-»jL_4 j) (PRESSURE IN LIQUIDS) J — — • i - 

. a-. Mil >w4 ii J 

PASCAL'S i'RINCIPLE) (THE HYDRAULIC MACHINE) j^li JSL-l ^ - 

(ATMOSPHERIC PRESSURE) ^Lii ^^>*il J - 
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(MERCURIC BAROMETERS) ^^j^jL^U— 
(STANDARD ATMOSPHERIC PRESSURE) J±i <pL*^ j^a^^) j . 

(USING ATMOSPHERIC PRESSURE) 
(ARCHIMEDES'S LAW AND THE FLOATING BODIES) 

(HEAT) Cjj}j^ t 4-»-jj 

( EFFECT AND THE NATURE OF HEAT) 

" ( HEAT TEMPEJUTURE AND MEASURING INSTRUMENTS) 
(CELSIUS THERMOMETER) ^^^j-L— j * 

(FAHRENHEIT THERMOMETER) ^^L^J ^^-l^U j # 

(INTERCOM VERSION OF TEMPERATURE SCALES) 

(ABSOLUTE ZERO AND KELVIN THERMOMETER) 
(CLINICAL THERMOMETER) * 

(ORDINARY LIQUIDS IN GLASS THERMOMETER 

TRANSFER OF HEAT (CONDUCTION, CONVECTION, RADIATION) 

in 



(CALORIMETER) ^ tp^lT • 
(MEASUREMENT OF SPECIFIC HEAT OF SOLIDS) 
(MEASUREMENT OF SPECIFIC HEAT OF LIQUIDS) 

MELTING cvjJ^ 6^J^y 

MELTING PRINCIPLES o?*!?* J^^ii^J •» • 
(FREEZING POINT) XJai* jL^< j , 



(EVAPORATION) * ' 



(BOILING POINT) (jUi. • 

(^^^r-r-») (BODIES EXPANSION) i.( u\ J - 

(LINEAR THERMAL EXPANSION) iiL-xil • 
(SUPERFICIAL THEI^MAL EXPANSION) i.L-iil . 
(VOLUMETRIC THERMAL EXPANSION) i,L-ut " 

. J.L«*il J J»Uj*-« ■> j' -I'M' i**-*^ •> • 

THERMAL EXPANSION OF LIQUIDS AND (CO-EFFICIENT OF REAL 
EXPANSION OF LIQUIDS) 

(THERMAL EXPANSION OF GASES) i.L-*il J>bl^ ■> • 
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jf^ij 4jj.t^ i^^y j' ti^l^ ' (^X-ft iy^Jj^ J - 

^jjUi. J I l.„.4 j\ ^sj[^ J j'trOr^i (fi (CAPACITOR) aj^ 

• • • ' • ■ 
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^jir^ -^j't/^^J c?-^te ^jli^ -b^U^ijJ^jw J 4 c^jLL. o^^^Ai^ - 



c 




^ ^JJL^ ^JL^ . jj^ cijIpiH^ 
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Aj^_LJ». JI.,«..Vi ,.rl jL.C.M jiG.C.Oj 




COMMON FRA( HONS 




R IMPROPFR FR \( I"lO\ 





1)F( F\r\F FRACTION j-J^Lix:l : 




» • 





. isjj^ iSj!^ J>:^ * J'jJ^iCA iSifi . A; t^Kliul t ^ICiu) jji i t 

■ Jj^ o'-Vy^- ^,>U-.^i.Li» J^ri^JsC * Ji^ 



(REGULAR AND IRREGULAR REFLECTION) ^j-U:*) jjil*^ jl Uii* - 

(IMAGE FORMED BY a'pLANE MIRROR) 




• err'!** o-^i J jyijD^JL-A (jtjM--* • 

(REAL AND VIRTUAL IMAGE) tXiL»w,| JLJb. - 

. t/j'jLiA ;^5tr*4 - 

•Cff^^^^ijl (SPHERICAL MIRRORS) t/jUiA^.jJ' - 

(CONCAVE SPHERICAL MIRRORS) ^ J.^- ^-^f/ ^' - I t - 

(FORMATION OF IMAGES BY CONCAVE MIRROR) 



(NEWTON'S FORMULA) <j^ji> c>£>!' •> - 
(CONVEX MIRROR)"(iL,'ai^ L^i^ir> 

( FORMATION OF IMAGES BY CONVEX MIRROR) 



(CONVEX MIRROK FORMULA) Jj^^jjjijLc^ ^♦/^.' 

I REFRACTION OF LK;HT) jL^I J>) J J *L»-^ A-4^j J 






( LAWS OF RFFRA( rK)N) ( (^j->iS T- r - I ) ^jJily jLSol j _ 

I - 
* 

iCKi l K AL ANGLE AND TO FAL INTF.RNAL RFFLF( TION) 

; • ! ' ; * 1 

(MIRAGE) 

(ANGLE OF DEVIA TION IN PRISM t jCj j-', . ^ , 

[\^'\•'\\\\\\\^\\\\u■^ ^^j>ii\iSjx^^ . 

fANGLE OF MINIMUM DEVIATION) 
TO! AL INTERNAL RELA( TION IN PRISM ^ , 

»• ** 

(DOUBLE CONVEX LENSES) ^j^O^ ^j^^lu.' 

(IMAGE FORMATION BY A DOUBLE CONVEX LENS) 

VY 



(NEWTDN-S FORAfULA) , ^ 

iCoN< AVE i,i:nsfsi 



• Jyjj^ j-^"^ Xj*^ •» • 

rPOWER OF LEINSF.S) ljjUT 3^ JLc j 
(POWER OF COMPOUNH LENSES) cJjUj jic j , 




fEYEI 



• » » « ! 



(MAGNIFK A TION OF MICROSCOPE) oywj(>^ ^ 



(MICROSCOPE) ^jSL^j 




(TELESCOPE) ^jSLj/ . 

( E L E( : T( )R STATK-S) (JjJ^ , *L*-J j J 

(CONDUCTORS AND INSULA rORS) ^j j^ — (^jL^-^jI ^/jU - 

J^S' ^Uy>L^] i fiL^j ^ (CHARGING BY INDUCTION) j _ 

VT 



(ELECTROSCOPE) yjC-JbS^I - 

- * 

(COULOMB'S LAW) c^yU ^t-^lj^-* - 
. (ELECTRIC FIELD) 4^L-^^ - 

(ELECTROSTATIC POTENTIAL) cj JLJ^jj, ." 
(CAPACITOR) iJCjJj^i^ i ^-^Z>i ^^'•■VJr^ 

(CAPACITORS IN PARALLEL) (SjJ ^ (Sj}^ ^ ^ ~ 

(CAPACITOR IN SERIES) • t^Jj J <r^--L-^>^ JLr^ ^ - 

(COULOMB'S LOW) uji\S i^J'^ , 
(MAGNETIC FIELD) 




(ANGLES OF DECLINATION AND DIP) ^jlj vij^ljl J - 

(ELECTRIC CURRENT) Oi*^ cl/, » ^^^^iK 

(ELECTRICCELLS) 
(CONVENTIONAL DIRECTION) cAi^TCf****!^ - 

. (THE DRY CELL) - 

(ELECTRIC CIRCUIT) ^j^p^ - 

(RESISTANCE AND OHM'S LOW) 



. ^gi CX^Ijl (INTERNAL RESISTANCE) 0->U« is^^-^ »W J . 

(COMBINATION OF RESISTANCES) 4? >i>^l£* ^ ^^-S^^i ^Jjt 

(RESISTANCES IN PARALLEL) (^J>Jj>j\ji» J Jj^ tiU!^ * - 
(RESISTANCES IN SERIES) ^^ J Jifi JJL— ^ - 

• Jii a>S— - 

(ELECTRICAL ENERGY)" ^^j^i ^SJJ^ J - 

(JOUL'SLOW) a>>tfjj3*« 

(POWER IN AN ELECTRIC CIRCUIT) ^ipj « 

(MAGNETIC EFFECT OF CURRENT) _^LiL. oL«^>. j j - 

(RIGHT H AND RULE) cK^* tT^ ' 

Mrtftl.,..: oil* J (^jL* .< Jir_,n« «^ J • 

(MAGNETIC FIELD OF A STRAIGHT WIRE) 

(MAGNETIC FIELD DUE TO A COIL OF SOLENOID) 



Jm]^ 0^;£r^ lS*^ ^ «L1o«j|^ £Lt /j..iJf»L,ft.4 J- i <La^ 4,> ) 

♦ 

iUSEs OF i:ij^(:tr()ma(,ni:ts) j^Lj -it j ^ .uks^.vC;^- 

(TIJXTRK' M()T()R) jji^^^^ . 

• I* La • 

|HH> I ^tl,l. , III J « 




TRANSFORMER . 

(RELAY) J^j - 
CrELEPHONK') 0>1L5 _ 



** «t •••• • 

4jjjiil4jy3 d jji^ J 4^^^ j^JL^ Jt*^>*^ ^^ii:^ /u ^ 



J^>^ J^^^itiwi Jjl ^ «y is Ju ojili J Jijy J 



. ^ C^i/'^ J j' Crfy-j jiboU j:aL>^ J 

->^^-^>^^ jjl .1 <ij (MOMENTUM) 



w mm ■ 

<^ jj^! ejo^ jjUiS'^ijjj I c/j> yS-^ t/^bj J^.L-a.l^j/'obj-'^t:^ 

* 

(ESG/^PE VELOCITY AND ORBITAL VELOOTY) -^i^j^'x^Jt/^J - 

f TiME PERIOD )-^^^>^^JL^iJjil5 •^>:;j'>ii^ - 
J ^jj^-s^^Ul. <L-» '^jJj^jl (WAVES) 

vv 




Oj-jjl ^^'ISaiI ( CHARACTERISTICS OF SOUND ) <^-a>ui- j _ 

T • « 

' i>Jx«<ikk-.l J id > ,\ n ,.4,1. t J < 4 -I 4 

Jj:jU^Ujt,j-L-^^^43j^l4^( SIMPLE PENDULUM )<L*Ij, «jL. 

• J . t • 





t 

• < ) J-iy^ cS^ c3^)y ji j - 

' ' . I t " • 

MOMENTUM) j*^^ t/jJjIj ^ 





(MOTION AND REST) Q^i^j] J <JC^*>^ 

(STRAIGHT LINE MOTIONS) -U J-^OIj*-:*! 
VELOCITY AND SPEED ^^L^ J 



( MOTION TRACE > cij». i 
>u a) ( UNIFORM MOTION ) cS^ cJ-l^j* 

(AVERAGE AND INSTANTANEOUS VELOCITY) 

(ACCELERATION) 
(NEGATIVE ACCELERATION) J-^ 

(VARIABLE MOTION) ^ 
(EQUATIONS OF VARIABLE MOTION) ^^jU« cS^ 

« ^ 

(MOTION UNDER GRAVITY (FREE FALL) i^jL^ - 

Y1 



OPF.R A l ION ON !)|-.( IMAl. ! R \< HON L 



t 
ff 






• 



■< N 



. *.U»>.I^ >i'>-^ J ^ ^ J • 





0 _ 



POIM" ^ w r. 




(MOTION IN TWO UIMENSiUNSX HURLING MOTIONS) ^jf^ - 

* ** 

(FIRST LAW OF iMOnON) 

(SECOND LAW OFMOTION) 
. *ijjjLj-l, jl (FORCE AND WEK.in) ojj ' ♦ 

■ 

(THIRD LAW OF MOTION) (ACTION AND REACTION) 

(TENSION IN A STRING) 

(WORK. ENERGY, POWER AND MOMENTUM) 

(WORK AND ITS UMTS) _ 
(WORK OF I- RICTION FORCEl jl^jj3 J JlSllft^b , 

♦ 

(WORK OF GRAVITY) j ^ iU j ^^5U. j , 

'(ENERGY) jjvl - 

(MECHANICAL ENERGY) c^J>' 

(KINETIC ENERGY) <sjj.l^C^ ^ 

(POTENTIAL ENERGY) t/J^ J^jJ * 

(BURNOLY'S LAW) u>i3 J - 

INCLIMED PLANE) -U^L- aLL* - 

(POWER AND ITS UNITS) - 
(THE EFFICIENCY OF A MACHINE) c^jii* ;^L. >^ J , 

. jl (MOMENTUM) pjll^ _ 

A- 




(CIRCULAR MOTION) ^J^Sj»^ j J t Ji^^ 4^ ji^ 

(UNIFORM CIRCULAR MOTION) cS^ cll^i jj c^uiL^^ \siVi^^j> - 
(ANGULAR VELOCITY AND ITS UNITS) Ai^JJ-l^ jl cUy— 45^^13)3 . 

• is^J Jl ^ ^Sb^ * 

(TORQUES AND ANGULAR ACCELERATION) J-»ou ^ -Uj I3 jl Jp - 
(ANGULAR MOMENT OF INERTIA) cJlkftj^.l;jj j , 

^ •• " TIT 

(ANGULAR KENITIC ENERGY AND ANGULAR WORK) 



(ANGULAR MOMENTUM) ( rfj^j^j ) -41^ I) « 

(MASS, VOLUME AND DENSITY OFTHE EARTH) 
(FINDING OUT MASS OF THE SUK) Jj-?^U*Jb^'j , 
(GRAVITATIONAL POTENTIAL ENERGY) JL-jCjj ^ *U jU - 
(ESCAPE VELOCITY OF EARTH) c*Cy- Jj/j a . 
(ORBITAL VELOCITY OF EARTH) ^^^ix^ ^JS^ J • 

(SIMPLE PENDULUM AND TIME PERIOD) 

(RESONANCE) ^bjij^j 

(WAVES, KINDS OF WAVES) ^ ^J^^^J^ cLj^>^ tAj>^ eL^JJ 

Al 




(WAVE LENGTH) ^1,^1 ^ J _ 

(MEASURING THE WAVES LENGTH) . tJ^4^L>^ t^l^Jij' ■» - 

' (SOUND) Oj-i J <Ld-;j iL4j| 
(SOUND PRODUCTION AND PROPAGATION) Jo-j-i- j) JlJj5 j - 

(PROPAGATION VELOCITY OF SOUND) 
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